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coirs TRUCTIOII  OF  THE  SPOKAITS  RIVER  BRIDGE, 
IDAHO  &  WESTERN  RY. 

Object:-  To  describe  the  method  of  construction  of 
the  Spokane  Riyer  Bridge  at  Spokane  Bridge,  i¥ash. ,  on  the 
Idaho  &  Western  Ry. 

General  Description:-   The  Idaho  cb  Western  Railway 
Co.  recently  completed  a  line  from  Dishman,  Wash,  to 
Ooeur  d'Alene,  Idaho,  a  distance  of  25,3  miles.   At 
Dishman  a  connection  with  the  Oregon-Washington  Railroad 
&  navigation  Go.  gives  access  to  Spokane  on  the  west,  and 
to  the  main  line  of  the  Chicago,  MilwatOcee  &  Puget  Souna 
Ry.  on  the  south,  via  Pliimmer,  Idaho. 

The  Idaho  &  Western  Ry.  is  a  subsidary  company  of  the 
Chicago,  Milwaukee  &  Puget  Sound  Ry, ,  being  more  famili- 
arly known  as  the  Coeur  d'Alene  Branch.  To  the  north 
of  the  line  is  the  Spokane  Valley,  well  known  as  pro- 
ductive of  fruits  and  garden  truck.   To  the  south  are 
the  foot  hills  of  the  Coeur  d'Alene  mountains,  having 
a  good  growth  of  pine  and  fir. 

The  small  scale  map  on  page  5  shows  the  new  line 
colored  red,  the  main  line  of  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry,  being  shown  dotted. 

Immediately  after  passing  the  Washington-Idaho 
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state  line  the  railway  crosses  the  Spokane  River,  18.5 
miles  from  Spokane  and  12.1  miles  from  Dlshman.   The 
entire  structure,  including  the  west  approach,  is  in 
Idaho. 

The  Idaho  &  Western  bridge  crosses  the  river  400 
feet  up  stream  from  the  new  crossing  of  the  Inland 
Empire  System.  The  old  crossing  of  the  Inland  Empire 
System  "being  about  300  feet  down  stream  from  the  new, 
and  is  being  considered  as  a  crossing  structure  for 
the  new  state  road.   The  town  of  Spokane  Bridge,  Wash, 
being  within  a  quarter  of  a  mile  of  all  their  structures 
is  most  appropriately  named. 

The  Spokane  River  bridge  consists  of  two  reinforc- 
ed concrete  arch  approaches  and  three  concrete  piers. 
Four  80  foot  steel  girders  form  the  spans.   The  piers 
are  constructed  to  accommodate  a  future  second  track 
to  be  constructed  south  of  the  present  line.   (See 
map  on  page  11)   The  approaches  were  constructed  for 
single  track,  with  the  footings  only  for  the  future 
second  track  structure. 

The  concrete  approaches  are  reinforced  above 
the  footings  and  are  decked  with  reinforced  concrete 
slabs,  built  on  the  ground  and  placed  after  setting. 
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At  present  the  deck  on  the  steel  girders  is  of  timber,  v 
but  this  will  be  replaced  by  reinforced  concrete  slabs 
in  the  near  future. 

Under  each  of  the  approaches  is  a  private  roadway- 
constructed  by  the  railway  company  for  adjacent  property 
owners.   These  roads  are  gravel  filled  and  have  grades 
not  exceeding  8  per  cent. 

The  concrete  construction  and  roadway  work  was  done 
by  the  Bates  &  Rogers  Construction  Company  of  Chicago  and 
Spokane.   The  following  articles  of  the  contract  show 
its  general  nature: 

(1)  The  contractors  agree  to  furnish  all  the  labor, 
superintendence,  and  to  handle  the  work  of  construction, 
the  employment  of  necessary  labor  and  the  purchase  of 
material  ordered  by  the  engineer,  is  to  be  in  accordance 
with  the  Chief  Engineer's  instructions  or  authority, 
which  also  covers  the  rates  for  labor  and  the  terms  and 
prices  for  purchases.   The  work  is  to  be  done  in  accord- 
ance with  the  plans,  specifications,  instructions  and  re- 
quirements of  the  Chief  Engineer  of  the  railway. 

(E)  Furnish  all  equipment,  plant  and  tools  requir- 
ed for  the  performance  of  the  work. 

(3)  Provide  and  furnish  the  camp  and  to  board  the 
employes. 
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(4)  Commence  the  work  forthwith  and  to  handle  it  at 
such  a  rate  of  progress  as  will  secure  completion  prior 
to  greater  difficulty  incident  to  the  fall  floods  and 
unfayorable  weather. 

The  Railway  Company  agrees  to 
fl)  Pay  the  contractors  their  pay  roll  for  labor 
and  for  supervision  employed  on  the  work  in  the  actual 
performance  of  the  same. 

(2)  Pay  the  purchase  cost  of  all  material  entering 
Into  the  construction  of  the  work, 

(3)  Pay  the  contractors  the  agreed  per  cent  on  items 
(1)  and  (2)  as  compensation  for  their  tools,  eciuipment, 
their  services  and  their  profits.  (Freight  charges  are 
not  included  in  the  amounts  on  which  percentage  is  paid. ) 

The  steel  work  was  "built  by  the  railway  company  and 
erected  by  company  forces. 

Camp;-  Yhe   camp  site  for  this  work  was  located  on 
the  west  side  of  the  Spokane  river,  being  within  a  short 
distance  of  Spokane  Bridge,  a  station  on  the  Inland  Empire 
System,  where  all  supplies  and  materials  were  shipped  to. 
The  topography  of  the  country  is  very  flat  and  a  gradual 
down  grade  ftom  the  town  to  the  work,  over  a  good  gravel 
road,  made  easy  teaming. 
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Reference  to  the  map  on  page  ii  shows  the  location  of 
the  camp  to  good  advantage.   All  the  work  was  done  on  the 
south,  or  up  stream  side  of  the  line.   On  this  side  the 
blacksmith  shop,  tool  house,  "boiler,  raixer  and  material 
yards  were  located.   To  the  north  of  the  line  were  the 
cement  storage  house,  contractors  office  and  commissary, 
oook  shack  and  sleeping  tents. 

The  camp  heing  almost  entirely  off  of  the  railway 
company's  right  of  way,  a  small  rental  was  paid  to  the  owner 
for  the  use  of  the  site.   Although  the  land  could  have  heen 
used  free,  the  payment  of  a  small  sum  released  the  occupants 
from  any  damage  claims  which  might  have  arisen  during  the 
course  of  construction. 

As  the  contract  states, the  camp  was  run  entirely  hy  the 
contractors  and  thsy  niads  all  the  profit  derived  from  it. 
A  price  of  25  cents  per  meal  was  charged  and  deducted  from 
the  man's  time.   A  commissary  furnished  the  men  with  tobacco, 
gloves,  clothing,  etc.,  credit  being  given  against  the  time 
checks . 

The  buildings  for  the  camp  were  put  up  at  the  expense 
of  the  contractors,  excepting  those  actually  used  in  the 
performance  of  the  work.   Upon  the  completion  of  the  work 
all  buildings  v/ere  removed  and  the  site  left  as  it  originally 
was.   The  contractors  sold  the  material  in  their  camp  build- 
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«r'*   •■r;>'fru    '"-n^Ti^    «.VJ^fi    rtn-nirf   'f'>*','fv    |?r:^o^ri    '■"^.?<!^ftJ5   -^n*   roit 

.nu2-;;iriisaotj  Ic  ee*u;'.o 
eiLt  v'  '^X€'tclviif»  cf-f  .eei'fitf'e  S^oinctnoo  ox£*  ei. 

.tf  rc-^  :;fivt-ro£   tnoT<i  erit  XX*  c^j'      .  '•'"•co 

■.,:sc.ii.tl  **fi.   ..e^^iAdo  ■««  X«ott  ae<i  e;?aeo  ai  ^0  ooti^  i. 

saidci  3  on'-t  "xol  aaaJtoXtwtf  err? 

fl-ft  tl'    ^op'T  '-Trr.rtTS  «;?nr't    in?*rrQDr9    ,8'SO*ont^aoo   ftirt  '^ :) 

•ro.v  0x1?    t»:  rtf.irr           j   oil*  ao*;          .            oil  to  soaoato.iewi. 

jll.«i'ii  a«  *tf«X  stic   crft  Jsarfl  fiaro.iei  o-xev;  ^^rtM^XtifcT  XXxj 
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ings  for  a  Itunp  siun,  while  that  for  the  railway  companv's 
buildings  was  returned  to  the  second  hand  stock. 

Plant  &  Equipment : -  The  contractors  plant  for  this 
work  had  an  estimated  value  of  approximately  :i^l5,000  and 
consisted  of  the  following  equipment: 

One  1/E  yard  Smith  concrete  mixer,  boiler  and  engine 
attached. 

Five  "bottom  dump  stuehner  cone  buckets. 

Two  6  1/4  X  10  American  hoisting  engines  complete. 

One  EO  ft.  mast  guy  derrick  complete. 

One  30  ft.  mast  stiff  leg  derrick  complete. 

One  40  E.P.  jJagle  portable  boiler  with  fittings. 

One  5"  Emerson  pump. 

One  Gould  centrifugal  pump  with  engine  attached. 
(Used  engine  only.) 

One  6x4x6  Fairbanks  Morse  force  pump. 

One  6x4x6  laidlow  t:   Dunn  force  pump. 

One  5  1/2  X  7  Comstoek  upright  engine. 

One  skid  pile  driver  complete,  30  ft.  leads. 

One  2800  lb.  pile  hammer. 

One  800  lb.  pile  cap. 

Three  concrete  cars  (One  lost  In  river)  complete. 

Two  push  cars,  complete  with  trucks. 
L.       One  gravel  car,  complete  with  trucks. 


,  «.^J.     „ — .1.     ».. 


13  Aa^  isliotf   ,Tor:lr:i:  9t?'iDaoo  .-rtlr-.C.   fiTa,;  2\l  erf 


.jasaoJBii'wJS 


,1^  *-'*I '.^loo  Eetija-'  2-Ti'-3lo--r  nroi-^sii;.  OX  t  i-\X  3   o:-,fl 

.stsXqaoo    '.otrt^b  -^bL  f^t&a  ^naai  .  *^  OS  a«0 

.a-j.itJ'tJ-'!:   ■-T-'i-  -reXtocf  ^XJartior   '^X-e-     .     .      ^^   or.': 

.ii.AiJ(l  iiOii'iOLL.  '■..'>,: 

r  ao'xo't  9  310.  3..'a£cv""'  ,.  >^   sau 

r^  ooiol:  nnuCT   :  woirjial  d  x  i^  ^  a  eaO 

.o^-t  iT^   t.'-^iiqr  /->otn"C?  ?  T  S\X   3   onO 

.ic»..c  Bxi  dXi'i  ,<fx  o.:3:i  ©flO 

.q«o   9Xiq    .n   DCS     ftflO 

.Ouai^^oo    kxavii  r.i   JaaX  eaO)    btbo  •tatoaoo   sot.  T 

.s^Ioirx^  £{^£«  e^foXi^r-ioc    ,        o  x(ajji|  ovrfT 

.a.'oiT'r^  iWI  Icjmoo   .'Xflo  Xerarrg  eaO 
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One  40"  circular  saw. 

One  36"  circular  saw. 

One  2  1/2"  shaft  for  saw. 

Pour  #2  slip  scrapers. 

Sixteen  steel  tray  wheel  "barrows,  2  ft,  capacity. 

Six  cross  cut  saws. 

Eighteen  #2  shovels,D  handle,  round  point. 

Ten  #2  shovels, D  handle,  square  point. 

Four  long  handle  roiind  point  shovels. 

Three  spades. 

700  ft,  1"  dia.  manilla  rope. 

600  ft,  1  1/4"  dia.  manilla  rope. 

300  ft.  6/8"  dia.  manilla  rope. 
4610  ft.  1/2"  wire  hoisting  rope. 
1840  ft.  5/8"  wire  guy  rope. 
60  picks  with  handles. 

Six  pike  poles. 

Three  8  Ih.  mauls. 

Eight  10  Ih,  mauls. 

One  set  hlacksmith  tools. 

One  forge  complete  with  hlower. 

One  grind  stone,  2"  face.  . 

One  Barren  track  jack. 

One  150  Ih.  anvil. 


,Tr«t3  raLitatto  *•^^  etxO 

.xjsm  -zsLifoito  ♦•as  ©a'^ 

.v.«a  lo'i   rfdm  "SXX  2  •a) 

.ateq[«rcot  >itLB  Z\   uxoV 

.  :Uo«<ia!)  .^  s  ,8woma(f  X«erfw  ijai*  lotta  n««*xlC 

.•ma  iiio  aao^o  xtZ 

•  titloq  a^airpt   .aliSnaxi     .aXftVoda  3^  aaT 
•  alaroxfa  t.ito<{  Am/oi  al&aad  aaoX  icxro? 

•  saAaqs  asxilT 
.©qon  aXXinon  »aib  "X  .tl  OOT 
,Q<iOi  mlLtcuua  ,alb  "-^Xx  X  a;}!  OOd 
,»qoi  alXini^ai  .eW  "3X3   ,tT:  ao5 
•  aforc  aaltatoxf  e-xliw  "sXx   .*t  0X3^ 
.atio-t   4i^  aTlw  "8\3   .«  0*aX 
.aaXJSruuf  rfttr  a^Tolq  03 
.aaXo*-'  •.•ri<i  Y.tZ 
•  aXixeni   .cfX  8  aAVfT 

.aiixam  ,tfx  OX  t/r-^i:: 

.aXoot  n^lr»'"osXff  tea  aaO 

.leroXrf  rf*lvv  Mt9X<i;-oj  y^iol  ©nO 

•aoal  "3   ,ajio;fa  Jial-rj  aaO 

.  'ojq!;    'ost*  .-i^-xiaS  afl,0 

..Lvu*'    ..fX   OiX  onO 
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I   '  ■'■>  f'VC  CF  f  Cf  (Tf  I  (  (  I 

Five  cant  hooks.  ' 

Four  carry  hooks. 

Seven  axes. 

Four  pair  of  rabber  "boots,  hip, 

4 

Five  double  "blocks,  wood. 
Four  dou'ble  "blicks,  iron  . 
One  snatch  "block,  iron. 
Six  ship  augers. 
Three  tim"ber  dollies, 
Tv70  Marshalltown  trowels. 
Two  vises. 

Five  monkey  wrenches. 
Three  pipe  wrenches. 
One  pipe  cutter. 

One  set  Armstrong  stock  and  dies. 
One  set  little  Giant  stock  and  dies. 
One  10"  X  12"  split  pulley. 
One  £"  and  one  3"  flue  roller. 
One  small  sand  screen. 
Six  lanterns. 

Crow  bars,  claw  bars,  pinch  bars,  chains,  etc. 
Other  equipment  on  the  work,  but  not  actually  used  in 
construction  consisted  of: 

One  Clam  shell  bucket. 


Vi  (  .i(r.i;?IT  U   ITLHIUI.  I 
Y  r  A  C  E  I  J 

•  8ox«  a«T»€ 

• 

.   noTi   .UtoCTd  ^I(fxrofi  vroif 

•aoYt  .sCooXtf  iCotaM  4HiO 

•aT»a*a  qlA  xtt 

••I*vo«t  owotlXadiTaa  a«T 

•■••It  0^ 

,xBitiso  »^t(i  eaO 

»m9tb  Sua  sCooiTa  aarxtWRJL  tss  tad 

•Mis  haa  :foof  tnatr  aX^il  tM  •aO 

.^IZsni  ftlza  •It  X  "01  anO 

•leXIoi  «0X1:  "S  •«•  Aa«  "S  aaO 

.CLM^M  bajam  iLMtm  miO 

•Mi«ata«I  xtC 

•  ot9  ,ailai(»  ,a:M(f  itoolf  .a«i<f  mtto  .rxatf  troiO 

al   5oaxr  x^^'^o^^^  ^oa  fad  .ixov  adif  so  tamntaf  fdto 

:\o  ftetalaaoo  aottaxrctanoo 
.  :^?«">f oird  Ilexfa  .-naXO  «aO 
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One  orange  peel  bucket. 

One  50'  mast  guy  derrick  complete. 

The  camp  equipment  consisted  of  fcxir  16  x  18  tents, 
12  02.,  stores,  etc.  with  a  cooking  outfit  for  150  men. 

The  engineers  outfit  consisted  of  one  14  x  16  tent, 
one  7x7  tent,  drafting  tahle,  chairs,  desk  and  the 
customary  engineering  Instruments.   All  the  tents  were 
framed,  floored  and  half  walled  covered  with  tarred  paper. 

Material:-  Gravel:-  The  gravel  for  this  work  was  a 
good  coarse  grade,  that  would  mesh  90^  through  a  3/4"  sieve, 
lying  ujider  a  lava  strata,  was  taken  out  of  a  pit  on  the 
railway  company's  right  of  way  and  washed  there,  it  was 
then  dumped  into  a  car  and  carried  down  to  the  work  on  a 
gravity  track  and  unloaded  at  the  storage  pile  as  indicated 
on  the  map  page 

The  gravel  was  picked  up  In  the  pit  with  slips.  It 
was  then  dumped  through  a  trap  and  washed  with  a  hose,  as 
it  went  down  a  30  degree  incline  to  the  storage  hopper. 
The  car  was  run  under  this  hopper  and  filled.   The  outlet 
of  the  hopper  heing  arranged  with  a  trap  door  operated  "by 
a  lever. 

When  a  car  was  filled  it  was  started  down  grade  to 
the  storage  pile,  where  it  was  dumped  and  returned  to  the 
loading  hopper  with  a  horse. 


.©JsIu^lOD    'Aot-ifb    tJt^a    tO«ffl    '03    ©XI- 

.aaa  'vi»,X  101  *    .  iXvOoo  a  iizl^  .o?9   ,8»to»e   ,.20  iiX 

^•ici^t  31  X  *X  •ao  !:o  fifttf-ataaoo  flUxro  3a»«aljtt»  »^ 

rift  ,"'n'^  rfa«B    ,r;T*-.^rr2    ,«rrffit  '^rtl:?^aTft    ,:fT.9t  7  t:  7   »ao 

,c  i-Xa  «  jIsxtoxlI;*  -a»sa  jIvov  tMiLt   t^^vt^  eeiisoD  ^003 

ertf  flo  tlq  8  ^0  txro  vivksA  8«w  ,j8;f«tct8  atsI  «  TftJicu;  3i?"C-C 

£  .^0  xior  eift  0.''  ai>oo   r)«i-i>i«o  fiaa  aBO  a   o;>ri-  .5  aoilt 

.     \XZr),  i\tl.T  :tiq  erfJ^  Rt  (jxr  Jioiolq  a«w  I^re-rs  err: 

.    aoff  a  dtiw  Jbsifeaw  Aos  qar*  a  rT^uoxift  ftsqnjxJJ  n»i.t  aaw 

.'xaqcroif  »3J»-'-'^+9  odi^   ot  •olXool  99ics8£  OC  3  awoA  t'lsw  It 

JdX:?i;o  e  .bsiAn  Jioa  taciiorl  airf*  T«fi(Lo  cin  aaw  too  exrr 

^jcf  fc9t£i9qo  tooft  qa-xt  a  rfJtr  ':>«3Xiama  ^ilecf   rsci.ioil  sxCJ  *o 

.tdvaX  a 
ot  a^ais  awob  Aatrsta  sav  tt  A«XXH  aaw  t«o  a  asxT. 
orCr^   0^  imxnistni  J&oa  Jbdi^rurJi  aaw  tt  sTtuf'.v    .aXiq  s^aTota  exft 

••arod  a  dttw  Teqqoif  ^-^^-^i 
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^    The  force  on  this  work  averaged  two  slip  teams  with 
drivers,  one  horse  with  driver  to  pull  hack  empty  car,  two 
men  on  car,  two  men  on  slips,  one  washerman  and  three  men 
on  the  dump.   Ahout  100  yards  a  day  were  handled  with  one 
car,  E700  yards  were  hauled,  the  average  haul  being  500 
to  550  feet. 

Sand ; -  The  sand  was  obtained  from  a  local  pit  about 
one  mile  south  of  the  work.  It  was  loaded  at  the  pit  in 
1  1/2  yard  wagons  and  dumped  on  the  work  at  the  storage  pile. 

The  sand  was  bought  at  a  unit  price  per  yard,  engineer's 
measurement,  and  hauled  at  a  contract  price  per  yard.   The 
average  delivery  per  day  was  nine  yard  per  team,  three 
teams  working  only  when  the  roads  were  in  good  condition. 

Mne   hundred  and  fifty-five  and  one  half  yards  of  this 
sand,  which  was  sharp  and  of  a  fine  grade,  were  delivered. 

Cement;-  The  cement  used  was  the  Santa  Cruz  blue  cross 
brand.   It  was  shipped  from  Seattle  via  Plumraer,  Idaho  and 
Spokane  over  the  Chicago,  Milwaukee  &  Puget  Sound  RY. , 
Oregon-Washington  Railroad  and  navigation  Co,  and  Inland 
Empire  System  to  Spokane  Bridge,  Wash.   It  was  unloaded 
there  by  the  contractors  and  hauled  to  the  store  house,  a 
distance  of  about  350  yards. 


aer:  "A-s.-'t  ^i'*  nsfTfidBmrn  sno   ,Bs£ll8  ao  nar^  ovrt   ,t«o  no  csm 
003  3:il»<f  Ijf«(f  ra^xvra  exft  .Aftltreif  et^w  aMa^  OOVS  »««e 

•te»%  oaa  ot 

j-jiod^fl  tJb(X  Xfiool  a  aorA  Jbaatattfo  m«  btut  a^     -:Las£ 
cit  tlgr  »£ft  ta  AaBaoI  aaw  tZ       .ihcov  Aift  lo  rf^jroa  9lJ^3i  ono 
.ol^c;  s-p^Biots  erCt  ta  itrow  mdt  ao  Aaqptrfi  JSoa  waor^erj  brax  A-^  -^ 

a'iseal ,^iti'Z  t»q,  Bottq  ftiurm  t»  til^irotf  aaw  bnan  aifT 

arTT      .f)i«':  taq  doiiq  toa^taoo  a  ta  Jbalxraxf  ioa   ,  taante^iraae  t 
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.aotftbaoo  J&003  al  oidw  a^aoi  »dt  n.9d\'  %Za.o  ^ai>'aor  aaaet 
BM:^  lo  a/j^a^  tXad  aao  ba*  9rtt-'rtttt  boji  AeiSrurrf  aatll 

,bei9rtL9b  aiav  .•J&ara  eatt  a  lo  ban  q:iMtiB  saw  x(olxfir  .fioaa 

aaoTO  ej  x>;   o:;r'xO  atasS  adt  saw  baair  taauiaa  •£!     ^ttaaaaO 

fias  Oiiflltl   .tarrrarri  BiT  aXtcfaaS  ao'ft  J&aqqlila  aaw  tl     .AasrcT 

,  .YE  BfuroE   tsaxfS.    "   99:[jxjpirlt::   ,  Oj^olriO  «iCt  tero  sa^j'oqS 

5nf'IciI  Ana  ,0;  aoitaair^S  bOA  AmorltsK  not3ni:£aaV:-ao3etO 

As  3«  tl       .ilaar  .aaBt'xI  anaiCoqE  ot  c»ta^  Btticc: 

£  .oaxroil  9-xota  aift  ot  Balsad  Aoa  a'xo;^9axtaoo  ailJ'  \<i  9i9dt 

m9f>xsri  035  tirotfa  ^0  eoastalfi 
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The  average  labor  to  unload  and  store  was  about  four 
teams  and  two  men  with  driver  for  each  team.   There  were 
30  sacks  to  a  load  and  approximately  900  sacks  in  a  car. 
14  cars  were  received, 

12067  sacks  were  delivered,  11902  sacks  were  used  in 
the  work,  157  sacks  were  sent  away  on  rush  work,  8  sacks 
remained  to  be  returned  to  stock.   The  cement  was  shipped 
in  sacks  of  four  to  a  barrel. 

The  cement  was  sampled  in  the  cars  before  shipment, 
only  two  cars  being  sampled  at  the  work.  The  following 
are  the  figures  of  a  test  of  one  sample. 

Tensile  Strength 
lbs*  per  square  inch 
1  day        7  days       28  days 
485   790 825 

Time  of  Setting 


Initial 
Minutes 

Final 
Hours 

110 

4  1/2 

Fineness 

Per  cent 

of  residue  on 

#100  si 

eve  #200  sieve 

1,8 

13.2 

luol  I'ruoitM  asw  •to;^!  box  inoltuj  ot  iod»l  9^'m'W  oifT 
dtevr  910x17       ,m9&  rfoM  lolt  t^rtit  dtt'w  ami  99i  ioM  aauitt 
•  XBO  a  al  B^'oaa  009  \l%taa±x9rvut  Hm  AaoX  «  ot  ailoaa  OS 

•AaTlaoai  titv  a^uo  >X 
nj;  5eax/  A^aw  a^toaa  S09XI  ,6arBaTtXafi  t^m  w^om  TdOSX 
a^foaa  8  t^io\;  xfairx  ao  vnr«  taaa  ataw  aitaM  t3X  ..^low  erf^r 
Aoqcitiia  ajm  taacxaa  a4T       .ioota  ot  Aanottv  •tf  ot  J5aal«aiai 

•Xarsatf  «  o#  «ro%  to  a^o«a  nl 
.j-aoririJ^riB  sTo'tatf  aiEJM  adt  ftl  ftaXvoM  Mv  #saB»a  arTT 
3n^woIIo%  9dr!     ttttm  •dt  t«  A^XfHM  lolatf  •«••  owt  ^Xno 

••Iv«t  as*  la  ta«t  •  lo  aa««ill  odf  9tB 
tffiaa«tB  aXlMMf 
ffaal  »7«<rpa  w  •''^~ 
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Bh     I 
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067 

ad> 

aatttae  to  affltl 

XisaJtt 
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aatxra^:: 

•\M     . 

oxx 

aaaaaai? 
flo  •ahlnor  to  taao  val 
•▼^la  OOS^     •rata  OOX* 
S.5X  3.X 
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Per  cent  of  water  used  21 
Specific  gravity        5,10 
A  aand  test  proportioned  1  to  3  "by  weight  showed: 

Tensile  strength 

in  Ihs.  per  square  inch 

7  days 28  days 

387  420 

9,5  per  cent  of  water  used. 

Reinforcing  Bars:-   !I!he  reinforcement  was  square 
corrugated  bars  l/2"  -  3/4"  and  1"  sizes,  varying  in 
shipping  lengths  from  6'  to  40'. 

These  were  shipped  from  the  main  line  via  Plummer 
and  Spokane  to  Spokane  Bridge  and  from  there  hauled  by 
team  to  the  yards. 

In  the  yards  the  bars  were  sorted  and  cut  to  the 
various  plan  lengths.   They  were  then  taken  to  the 
blacksmith  shop  and  bent  into  the  required  shape  as 
they  were  needed  in  the  work. 

The  following  list  shows  the  amount  of  reinforc- 
ing material  used  in  the  work: 

East  Abutment 

Size  1/2"        3/4"       1"  Total 

lln.ft. SIFT EMi  3^5       1M^^~ 

lbs,  5242        12519    11169        28930 


dt^a9xt»  tUtaa*'! 
do&t  •'xairpe  x»f  .Btfl  oi 

«»<xairpa  •am  taumortolal^x  •tSf      -raraS  aale«otal«S 
at  ^atrurr  .Mila  "I  Aa«  '^»\S  -  "S\l  n»tf  Aat^airrcoo 

.•0>  0*   'a  oo-rt  sxitsntl  3Xt::tA9 
ta.^iml^  air  •oil  ulBs  ^dt  aoli  ft^q^Jtrfa  -*«•*  •••iC 
Xd  bBZuMd  •r^df  m-A  J5aa  •^tsE  «acCa«e  ot  aoantoqe  Aoa 

•a&xax  *^  o^  nxaat 
9x£t  of  t0o  &a»  59t*Eoa  siav  axatf  orft  a^TBi;  ailt  al 
9df  oi  a9iUit  a»dt  BV»m  x^sK       .eiT^aasX  aalq  airotiaT 
aa  aviada  Asi^xTpe?  adt  otai  t(i9(T  £na  ({oiia  xfttoacfoaXtf 

•?C70«  axlt  ol  A«A*«i  a<xair  ^fadt 
-a-xo^nlai  to  tntrooa  arft  avroxia  tat£  aolwoXIot  axi" 

::<:co«  ar(t  al  Aeau  Xeliatacx  jal 
taaBitircfl,  taa!I 


»» 
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Size 

West  Abutment 
1/2 »'         3/4" 

1" 

Total 

Lin. ft. 
Lbs. 

14391         9817 
12232        18780 

10998 
37393 

35206 
68405 

Timber,  Lumber  and  Piling:-  The  timbers  used  in  the 
work  trestle  cuid  upon  various  structures  as  mixer  plat- 
form, gravel  washer,  etc.,  were  old  bridge  timbers  shipped 
to  Spokane  Bridge  from  the  main  line  yards  and  hauled  to 
the  work  by  team. 

The  contractors  used  45956  feet  3.M,  of  this  material, 
not  including  the  timber  in  the  temporary  trestle.  Of 
this  34660  feet  B.M.  was  recovered  upon  the  completion  of 
the  work  and  sent  into  the  old  material  supply  again. 
The  remainder  was  either  lost  in  the  river,  or  cut  into 
such  lengths  as  were  not  acceptable  for  further  use. 

The  form  lumber  and  caisson  timber  was  shipped  via 
the  Inland  Empire  System  to  Spokane  Bridge  from  a  local 
mill  in  Coeur  d'Alene.   That  which  was  left  at  the  end 
of  the  work  was  sent  into  the  railway  company's  old 
material  stock. 

Approximately  135000  feet  B.M.  of  small  dimensioned 
stock  was  used  for  forms,  cofferdam,  sheds,  etc.   The 
amount  used  In  the  caissons  for  Piers  #1  and  #2  was  about 
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61900  F.B.M,   From  these  two  items  approximately  17900 
F.B.M.  were  returned  to  old  material  stock.   The  form 
Itunher  was  2x8  stock,  with  3  x  12  planks  for  flooring, 
runways,  etc.,  and  3x8  M.  and  D,  material  for  sheeting. 

The  piling  also  came  from  Coeur  d'Alene  and  was  un- 
loaded on  the  old  main  line  of  the  Inland  Empire  System 
opposite  the  work.   From  there  it  was  brought  to  the 
work  by  team  as  needed. 

The  switching  charges  by  the  Inland  Empire  System 
for  the  use  of  the  main  line  were  a  minimum  of  $5,00 
for  one  hour.   Unloading  theiewas  a  great  saving  as 
two  cars  came  in  at  once  and  could  be  unloaded  in  an 
hour,  saving  a  long  team  haul  and  providing  a  storage  yard 
on  the  Inland  Empire  System  right  of  way, 

10000  lin.ft.  of  piling  was  used.   The  piles  were 
fir  and  tamarack  of  20  -  25  -  and  32  foot  lengths.  At 
the  completion  of  the  work  the  pile  cut  offs  were  sent 
into  the  old  material  stock  to  be  used  for  building 
foundations  and  fuel. 

I  Miscellaneous:-  Such  items  as  nails,  oil,  waste, 

small  tools,  etc.,  ordered  from  time  to  time  on  the  work, 
were  shipped  from  dealers  in  Spokane  via  the  Inland  Empire 
System  to  Spokane  Bridge  by  local  freight  or  express. 
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The  following  list  shows  the  amount  of  nails,  oil, 
bolts,  etc.  used  during  the  course  of  construction: 


Article 


Amount 


Coal  from  Bellview,  B.C. 
Drift  bolts 
10  d  nails 
60  d  nails 
40  d  " 
16  d  " 
20  d  " 
8  d  " 
3/8"  X  8"  boat  spikes 
3/8"  X  3"  track  spikes 
Huts  and  washers 
Tool  steel  and  iron 
Packing 
Mill  breoras 
8"  files 
Tarred  felt 
Waste 

Blacksmith  coal 
Oakum 

White  lead 
Boiler  compound 
#16  Annealed  wire 

9     "     " 
Coal  oil 

lubricating  and  cj^-linder  oil 
Cup  grease 


160 

tons 

2100 

20 

kegs 

8 

It 

6 

IT 

17 

Tt 

2 

n 

1 

n 

6 

If 

50 

lbs. 

65 

n 

1450 

n 

33 

If 

1 

doz. 

18 

8 

rolls 

1 

bale 

6 

sacks 

50 

lbs. 

25 

II 

10 

gals. 

12 

rolls 

17 

It 

1 

drum 

50 

gals. 

20 

lbs. 

The  above  list  does  not  include  iron  washers  and 
bolts  ordered  on  engineer's  requisition,  or  that  shown 
on  plan  bills  of  material. 

All  material  was  ordered  by  the  contractors  at  the 
direction  of  the  engineer  in  charge  and  bills  rendered 
at  the  end  of  the  month.   The  only  exception  to  this 
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"being   the  cement,  reinforcing  bars  and  old  timber  which 
were  ordered  on  requisition  of  the  Division  Engineer, 

Lalbor:-  The  labor  on  this  'v7ork  was  furnished  by 
the  contractors  as  stated  in  the  contract.   A  specimen 
of  the  daily  force  report  on  page  27  shows  the  average 
force  on  the  work. 

These  reports  were  sent  to  the  office  of  the 
Division  Engineer  and  to  the  main  office  of  the  con- 
tractors upon  the  completion  of  each  day's  work.   By 
this  method  a  daily  report  of  the  progress  of  the  work 
was  always  on  record  and  in  determining  the  cost  of  the 
various  parts  of  the  work  was  absolutely  necessary. 

Distributions  for  all  the  work  done  were  kept  in 
this  way  being  classified  for  each  separate  pier  or 
abutment  and  also  for  general  work  as  gravel,  cement 
handling,  bridge  protection,  rip  rap,  etc. 

The  superintendence  of  the  work  for  the  contractors 
was  done  by  a  general  superintendent  who  made  occasional 
trips  to  the  work,  but  was  not  resident  there.   During 
his  absence  a  general  foreman  had  entire  charge,  but  was 
always  subject  to  the  orders  of  the  engineer  on  the  work. 

The  wages  paid  for  the  various  classes  of  labor  is 
shown  in  the  specimen  report.   These  were  constant 
throughout,  with  the  exception  of  the  wages  for  common 
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laborers,  which  were  cut  from  25  cents  per  hour  to 
22  1/2  cents  and  finally  to  20.   Ezceptionally  good  men 
of  this  class  were  paid  in  a  like  proportion  27  l/2  -  25 
and  22  l/2  cents  per  hour. 

The  largest  force  on  the  work  at  one  time  consisted 
of  the  following: 

1  General  Foreman 
1  Carpenter  " 
1  Pile  driver  " 
4  Engineers 
10  Carpenters 
4  Carpenter  helpers 

1  Blacksmith 

2  Riggers,  or  pile  driver  men 
1  Timekeeper 

3  Teams 

1  Single  horse  and  man 
51  laborers 

For  a  time  during  the  driving  of  piling  for  founda- 
tions a  pile  driver  foreman  was  on  the  pay  roll  for  40 
cents  per  hotir.   This  was  only  a  temporary  expense,  as 
the  general  foreman  and  carpenter  foreman  were  ample  to 
direct  the  work  other  than  pile  driving  where  supervision 
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must  "be  constant, 

Construction-Concrete  Sub-structure:-  The  construc- 
tion work  v/ill  he   discussed  in  tlie  actual  order  of  its 
progress  and  not  for  each  abutment  and  pier  separately. 
Tliis  is  done  because  the  work  did  not  proceed  in  the 
direct  order  of  Piers  fl,  #2  and  #3,  but  often  two  or 
more  pieces  of  work  were  in  progress  at  one  time. 

Before  the  permanent  bridge  work  was  commenced,  it 
was  deemed  necessary  to  construct  a  temporary  timber 
trestle  to  be  used  for  traffic  in  the  event  of  the  non- 
completion  of  the  permanent  bridge  at  the  time  track  was 
to  be  laid.   This  temporary  structure  was  built  and 
complete  before  the  bridge  contractors  were  ready  to  work. 

In  order  to  have  an  advantageous  means  of  carrying 
on  the  work,  it  was  deemed  advisable  to  build  a  temporary 
work  trestle  to  transport  concrete  on  and  also  for  the  use 
of  the  pile  driver.   This  was  therefore  started  at  once. 
Twenty-one  3  pile  bents  were  driven  and  decked  with  old 
bridge  timbers.   The  piling  used  were  SO  x  E5  ft, lengths. 

While  the  temporary  trestle  was  under  construction, 
the  timbers  for  the  cofferdam  for  Pier  #3  were  being 
framed  and  put  in  place.   This  cofferdam  was  14'  x  45' 
inside  of  the  sheeting.   The  method  of  construction  was: 
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Four  12  X  12  tajn'oers  were  fastened  together  in  the 
form  of  a  rectangle  and  floated  into  the  desired  position, 
"being  held  in  place  "by  lines  and  bracing  to  temporary  work. 
The  sheeting,  3x8  I.!.  &  D.  material,  was  then  put  in 
place  around  this  v/aling,  being  held  at  intervals  hy 
small  nails.   TThen  the  entire  waling  was  walled  up 
with  sheeting  a  similar  waling  was  huilt  on  the  out- 
side, about  two  feet  distant  all  around  on  three  sides, 
the  west  side  heing  in  such  shallow  water  that  outside 
protection  was  not  necessary,  the  puddling  material  "being 
placed  up  against  the  sheeting  with  no  backing. 

When  this  second  frame  was  made  it  was  walled  up 
on  the  inside  with  3  x  12  rough  lumber.  The  puddling 
material,  local  surface  dirt,  was  them  dumped  in  between 
these  two  walls.   The  puddling  process  being  completed 
the  inside  was  pumped  out  and  the  leaks  tajjiped  tight. 

The  excavation  was  next  started.  This  was  done  by 
hand,  the  material  being  loaded  into  bottom  dump  buckets, 
which  were  handled  by  a  stiff  leg  derrick  situated  at  (2] 
near  Pier  #3  (map  page  11  )  the  material  being  deposit- 
ed arouxid  the  cofferdam. 

The  waling  and  sheeting  were  driven  down  by  hand 
operated  tamps.   Then  down  about  six  feet  a  second 
waling  was  built  of  the  same  dimension  as  the  first 
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and.  put  in  place  alaout  five  feet  atove  it.   This  method 
of  driving  sheeting  and  excavating  was  then  continued 
until  the  desired  level  was  obtained  in  the  cofferdam. 

A  5"  Emerson  pump  was  used  in  this  cofferdam  and 
proved  of  ample  capacity,  although  the  leakage  was  consid- 
erable at  times.  This  was  the  only  wet  excavation  on 
the  work. 

During  the  cofferdan  work  the  "boiler  was  put  in  place 
as  shown  on  map,  the  gravel  washer  built  and  track  laid 
from  it  to  the  storage  yard,  the  mixer  platform  was  built 
and  the  mixer  set  up,  the  tool  house  and  blacksmith  shop 
were  built  and  excavation  started  on  the  west  abutment. 

By  the  time  the  excavation  in  the  cofferdam  was 
completed  the  work  trestle  was  also  finished  and  the 
pile  driver  was  returned  to  Pier  #3  site  ready  for  driv- 
ing the  foundation  piling  In  the  cofferdam.   This  foun- 
dation consisted  of  88  -  20  and  25  ft.  piles  driven  every 
2'  3"  along  the  center  line  of  the  pier  and  every  2'  6" 
at  right  angles  to  it. 

The  piles  were  driven  until  they  practically  stopped, 
or  to  an  average  penetration  of  10.2  ft.   The  cofferdam 
was  allowed  to  fill  during  the  pile  driving  and  was 
pumped  out  after  all  the  piles  were  driven.   They  were 
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-then  cut  off,  by  hand,  about  1.5  ft.  above  the  ground. 
A  small  box  was  made  to  carry  the  water  around  the  sides 
of  the  cofferdam  to  the  pump  in  one  corner  and  everything 
was  in  readiness  for  concrete. 

During  the  process  of  pile  driving  at  Pier  #3  forms 
were  being  cut  for  the  nose  and  back,  material  delivered 
and  the  river  bed  at  Pier  #2  site  raked  with  an  iron 
hook  to  remove  large  surface  boulders. 

The  pile  driver  was  moved  to  Pier  #2  and  93  -  32  ft. 
piles  were  driven  every  2'  6"  along  the  center  line  and 
every  3  ft.  at  right  angles  to  it,   These  were  also 
driven  to  an  approximate  stand  still,  to  a  penetration 
of  18.9  ft.   During  this  pile  driving  Pier  j^S   was 
concreted.   The  concrete  being  placed  with  bottom 
dump  buckets  which  were  handled  by  the  derrick  at  (2). 

In  the  meantime  the  excavation  for  the  west  abut- 
ment was  continued  and  construction  started  on  the 
caisson  work  for  Pier  #2,   This  caisson  consisted  of 
three  tiers  of  12  x  12  3.  1.  S.  timber  bolted  together, 
making  a  solid  base  14  x  48  x  3  ft.  On  this  the  side 
and  end  walls  made  of  3  x  12  1.1.  &  D.  material  were 
fastened  by  long  hook  bolts  running  from  the  top  sill 
to  the  base.  They  were  fastened  together  at  the  ends 
by  bolts  so  that  when  they  were  used  at  Pier  ,f2 
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.the  "bolts  were  removed  and  the  sides  and  ends  came  off  ' 
and  were  floated  into  place  and  set  up  again  on  the  base 
for  Pier  #1. 

TThile  waiting  for  the  forms  to  be  placed  for  the 
neatwork  of  Pier  #3  the  excavation  for  the  main  part 
of  the  West  Abutment  was  finished  and  the  footing  con- 
creted. The  concrete  was  deposited  by  cars  running 
on  a  track  from  the  mixer  to  the  foundation. 

The  pile  driving  at  Pier  #2  being  finished  the 
driver  was  moved  to  Pier  #1  site,  which  had  been 
previously  raked  for  boulders,  and  94  -  32  ft,  piles 
were  driven  here.   These  piles  were  spaced  the  same 
as  for  Pier  #2  and  were  driven  tintil  the  movement 
under  last  blow  of  hammer  with  fall  of  20  ft.  was 
less  than  an  inch.   The  average  penetration  was 
17,8  ft. 

While  the  pile  driver  was  working  at  Pier  #1 
the  forms  for  the  neatwork  of  the  West  Abutment  were 
being  made.  Pier  #3  was  stripped,  the  rip  rap  work 
around  Pier  vfS  was  started  after  the  cofferdam  sheet- 
ing had  been  pulled,  the  guy  derrick  at  (1)  was  set 
up  and  the  engine  moved  from  (2)  near  Pier  #3  to 
operate  it  and  the  piling  at  Pier  #2  were  cut  off. 
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The  piling  were  cut  off  under  water  with  a  circular' 
saw  on  a  vertical  shaft.   This  shaft  was  mounted  on  a 
frame  that  held  the  engine  and  was  operated  by  a  belt. 
Skidways  were  fastened  to  the  temporary  trestle  and 
guide  piling  and  rails  were  placed  on  them  to  an  exact 
level.  The  saw  was  set  to  cut  over  the  highest  point 
of  rock  on  the  bottom  and  held  in  place  by  a  collar 
on  the  shaft.   A  steam  line  was  laid  from  the  boiler 
to  the  saw  engine  and  connection  made  with  steam  hose. 

The  cutting  was  started  at  the  up  stream  end  of 
the  pier  and  the  frame  was  skidded  back  and  forth  at 
right  angles  to  the  center  line  of  the  pier  being  fed 
ahead  as  each  row  of  piling  was  cut.  The  levels  of 
the  cut  offs  were  frequently  checked  and  the  saw  re- 
set if  necessary.  After  all  the  piles  were  cut  a 
variation  in  level  of  only  ,03  ft,  was  found. 

When  the  piles  were  cut  and  the  skidways  and 
saw  frame  removed,  the  work  trestle  was  opened  and 
the  completed  caisson  was  floated  into  place.   It  was 
lined  in  and  when  In  position  was  secured  by  bracing 
to  the  temporary  structure  and  the  guide  piles. 

During  this  work  the  pile  driving  at  Pier  #1  was 
completed  and  the  saw  was  moved  to  cut  the  piling  there 
in  the  method  previously  described.   The  pile  driver 
was  then  talcen  apart  and  the  engine  of  the  pile  driver 
used  on  the  stiff  leg  derrick,  which  was  set  up  at  (2) 
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The  rip  rap  work  at  Pier  #3  was  completed  also,  tlie 
concreting  of  the  main  West  Ahutraent  and  some  rip  rap 
was  placed  in  front  of  the  main  east  abutment  site. 
The  footing  pedestals  for  the  west  abutment  were  exca- 
vated and  all  concreted  with  the  exception  of  those  for 
the  future  track. 

The  concrete  was  next  placed  in  the  caisson  at 
Pier  #E.  It  was  carried  from  the  mixer  in  buckets  on 
ears  and  then  hoisted  by  the  derrick  into  the  caisson 
where  it  was  distributed  evenly  to  prevent  undue 
settling  at  any  one  place  during  the  process  of  sinking. 
The  caisson  being  calked  and  water  tight  there  was  no 
trouble  in  working  the  concrete. 

When  the  caisson  was  sxink  onto  the  piling,  being 
reset  for  alignment  just  before  it  was  completely  down, 

the  footing  was  allowed  to  set  up  before  the  forms  for  the 
neatwork  were  put  In  place.   As  much  of  the  form  work 
as  could  be  saved  from  Pier  #3  was  used  as  the  shafts 
of  all  three  piers  were  of  the  same  dimension  making 
the  forms  Interchangable, 

During  the  concreting  of  Pier  7^2  the  forms  for 
the  columns  of  the  west  abutment  were  placed,  the  re- 
inforcing bars  were  cut  and  bent,-  the  caisson  base  for 
Pier  #1  was  made,  and  the  excavation  for  the  main  east 
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abutment  started.   The  gravel  was  also  delivered  during 
this  time  and  the  washer  and  track  taken  up. 

The  excavation  for  the  east  abutment  was  attended 
with  some  difficulties.   The  material  was  coarse  gravel 
and  sloughed  off  considerably,  breaking  back  so  far  in 
the  main  abutment  site  as  to  endanger  fhe  temporary 
trestle,  which  had  to  be  Jacked  up  and  repaired  with  a 
cribbing  tinder  it.   The  excavation  for  the  footing 
pedestals  were  very  deep  to  prevent  slipping  on  the 
side  hill  and  for  this  work  dry  cofferdams  had  to  be 
built  to  hold  back  the  dirt  on  the  sides  of  the  excavations. 
Interference  with  the  temporary  trestle  also  caused  more 
cribbing  to  be  done  to  maintain  that  structure. 

The  west  abutment  approach  was  next  concreted.  The 
mixture  for  this  work  was  made  very  wet  amd  was  thorough- 
ly worked  by  spades  against  the  face,  every  effort  being 
made  to  get  a  good  surface  and  not  expose  the  rods  which 
were  within  two  inches  of  the  forms.  The  work  of  spading 
In  the  colTuons  was  exceedingly  difficult  as  the  rods  in 
place  left  very  little  room  for  a  man  to  work  and  it  was 
necessary  for  him  to  move  out  whenever  a  car  of  concrete 
was  dumped. 

The  concrete  for  the  west  abutment  was  emptied  into 
"buckets  at  the  mixer,  which  were  raised  by  the  derrick  at 
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(1)  and  dtunped  on  a  platform  on  the  temporary  trestle. 
From  here  It  was  shoveled  into  a  side  dump  car  and 
conveyed  to  the  place  where  it  was  to  !>•  used.   For  con- 
creting the  columns  it  was  shoveled  into  chutes  that  ran 
down  into  the  structure.   For  the  side  walls  and  cross 
"beams  it  was  dumped  on  a  platform  and  shoveled  directly 
Into  the  work.   Great  care  at  all  times  was  observed  in 
the  placing  of  this  concrete  not  to  disturb  the  rein- 
forcement, 

'iVhen  the  concreting  was  completed  at  Pier  #2  the 
derrick  and  engine  were  removed  to  (E)  Pier  #1  to  be 
used  on  concreting  this  Pier.   It  was  then  decided  to 
place  the  caisson  for  Pier  #1,  but  before  this  was  done 
the  gates  of  a  large  dam  at  Post  Falls,  Idaho  were 
opened  and  the  water  rose  four  feet  bringing  all  manner 
of  drift  with  it. 

So  great  was  the  accumulation  of  drift  that  both 
the  work  and  temporary  trestles  were  in  danger.   This 
called  for  the  entire  labor  force  to  keep  an  open  channel 
and  send  the  accumulated  drift  down  the  river.   This 
condition  prevailed  for  12  days,  but  at  the  end  of  this 
time,  although  no  further  inconvenience  was  caused  by 
drift,  the  water  did  not  go  down  more  than  one  half  foot, 
making  it  inadvisable  to  place  the  Pier  #1  caisson  as  it 
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,  ten  > 

might  have  broken  ite  morlng^or  got  something  under  it, 

due  to  the  ciirrent,  that  would  have  prevented  it  from 

sinking  to  a  level  footing. 

The  labor  force  was  increased  at  this  time  and  the 
concrete  wprk  on  the  west  abutment  was  completed.   The 
footings  for  the  main  east  abutment  were  also  concreted. 
The  concrete  for  this  work  was  carried  across  the  work 
trestle  in  push  dump  cars  and  emptied  directly  onto  the 
work.   The  engine  at  Pier  #1  was  rigged  to  help  the 
cars  up  cui  Incline  at  the  east  end  of  the  work  trestle. 

While  the  concreting  of  the  east  abutment  was  under 
way,  track  was  laid  across  the  temporary  structure  and 
as  daily  work  trains  were  In  operation  it  was  necessary 
to  arrange  for  a  rapid  means  of  clearing  the  track  on 
the  bridge.   Therefore  the  platfonn  used  on  the  west 
abutment  work  was  airranged  to  that  it  was  not  fastened 
to  the  structure,  but  could  be  lifted  off  with  the  derrick, 
to  which  a  long  boom  was  attached  to  handle  the  concrete 
for  the  east  abutment. 

All  the  concrete  with  the  exception  of  the  main 
abutment  footings  on  the  east  abutment,  both  plain  and 
reinforced,  was  placed  by  push  cars  on  the  temporary 
trestle,  the  concrete  being  deposited  in  chutes  which  were 
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Shortened  as  necessary.   The  side  walls  and  cross  Ijeams 
were  concreted  from  a  platform  similar  to  that  used  on 
the  west  side. 

Shortly  after  track  was  laid  the  water  fell  con- 
siderably and  it  was  deemed  adyisahle  to  place  the 
caisson  for  Pier  #1,  To  protect  the  caisson  from  any 
small  amount  of  drift  that  might  he  a  menace  to  the  work, 
a  hoom  was  placed  in  front  of  the  Pier  site  after  the 
caisson  was  placed. 

The  oonoreting  of  Pier  #1  was  handled  in  a  manner 
similar  to  that  used  at  Pier  #2,   This  work  was  rapidly 
done,  as  the  bridge  crew  were  waiting  to  place  the  steel 
and  some  time  was  necessary  for  the  concrete  to  set  be- 
fore it  was  advisable  to  put  any  weight  on  it.   Tht 
erection  of  the  steel  will  be  discussed  later. 

])uring  the  concreting  of  the  east  abutment  and  the 
time  forms  were  being  built  for  Pier  #1,  the  rip  rap  work 
was  going  on  at  Pier  #2.  This  rip  rap  consisted  of  sur- 
face boulders  picked  up  on  the  land  surrounding  the  work, 
by  permission  of  the  owner,  loaded  on  teams  and  hauled  to 
the  west  end  of  the  work  trestle,  here  it  was  loaded  on  a 
push  car  and  taken  to  its  destination.   This  work  was 
done  whenever  the  laborers  were  not  needed  on  concreting 
and  during  the  general  clearing  up. 
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At  about  this  time  the  future  track  footings  for 
both  the  east  and  west  abutments  were  placed,  as  it  was 
desired  to  use  the  site  for  storage  of  the  deck  slabs. 

The  deck  slabs  were  concreted  in  forms  placed  on 
specially  constructed  platforms  to  the  south  of  the  west 
abutment  and  between  it  and  the  sand  pile.  These  were 
allowed  to  set  for  at  least  ten  days  and  were  then  moved 
by  the  derrick  Jl)  amd  piled  up  close  to  the  west  abut- 
ment for  the  derrick  car  to  pick  up  readily  when  placing. 
All  the  slabs  were  made  with  two  bars  placed  in  them  in 
the  form  of  a  U,  making  a  place  for  hooks  to  be  attached 
in  handling. 

When  all  the  concrete  had  been  placed,  the  work  of 
making  the  roads  at  the  Bast  and  west  abutments  was 
begun.   This  was  done  with  slip  teams  and  hand  shovel- 
ing, the  material  being  dumped  off  of  flat  cars  by  a 
lidgeirwood  plow.   These  oars  were  in  use  in  the  track 
surfacing  and  the  gravel  was  loaded  into  them  by  a  steam 
shovel  in  a  cut  about  one  half  mile  from  the  bridge. 

While  the  roadways  were  being  made  the  rip  rap  work 
was  finished  and  the  yard  cleaned  up.   All  the  material 
to  be  returned  to  stock  was  piled  up  to  the  south  of  the 
west  abutment  within  reach  of  the  guy  derrick  fl). 
"The  contractors  equipment  was  hauled  up  on  the  right  of  way 
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opposite  the  town  of  Spokane  Bridge  to  be  stored  imtil 
needed  again. 

The  temporsury  work  trestle  was  pulled  out  "by  the 
engine  at  (1),  it  being  moved  for  this  work  over  where 
the  boiler  had  been.   A  block  was  fastened  to  a  tree  on 
the  east  bank  and  the  cable  with  a  chain  on  it  stretched 
across*   One  drum  of  the  engine  was  used  to  pull  the 
elisln  out  and  the  other  to  return  it«  Beginning  at  the 
west  end  by  this  means  all  the  work  trestle  was  pulled 
ashore  and  the  salvaged  material  was  piled  up  with  the 
other  old  stock* 

Upon  the  completion  of  all  the  clearing  up  and 
storing  of  material  a  work  train  was  furnished  and  load- 
ed by  means  of  guy  derrick.   All  the  material  thus  loaded 
was  shipped  to  Dishman  and  turned  into  the  second  hand 
stock.   The  ground  was  leveled  off  with  slip  teams  and 
the  site  was  left  In  good  order  with  no  unsightly  rubbish 
lying  around  to  mar  the  appearance  of  a  very  sightly 
structure.  ' 

A  reference  to  the  oost  sheet  In  the  appendix  gives 
all  the  Information  In  regard  to  the  yardage,  mixtures,  and 
Tarlous  distributions* 

The  work  was  commenced  on  August  29,  1910  and  com- 
pleted on  Feb.  6,  1911.   Stormy  weather  interfered  with 
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the  work  on  5  days,  a  yery  small  percentage.   Concrete 
was  actually  placed  on  56  days.  One  accident  due  to  the 
oarelessness  of  a  gang  foreman  in  dropping  a  heary  block 
on  his  foot  was  the  only  one  of  consequence  during  the 
entire  work. 

The  present  temporary  trestle  made  It  impossible  to 
run  the  center  line  of  the  track  so  the  line  was  off  set 
and  run  in  front  of  the  piers.   The  piers  were  at  an 
angle  of  60  degrees  with  the  center  line  and  were  lined 
In  ftom  points  set  on  the  old  Inland  l^plre  System  bridge. 
Vibration  and  rough  usage  made  it  impossible  to  use  the 
temporary  trestle  for  permanent  sights, 

Ho  forms  were  used  in  the  bottom  footings  in  any  of 
the  work.   The  footings  of  the  piers  were  placed  against 
the  caissons  and  for  all  the  abutment  pedestals  they 
were  put  in  place  in  the  excavation  without  form  work. 

Upon  the  completion  of  the  ^'v'ork  riill  cletails  of 
yardage,  mixture,  materials  and  all  matters  of  importance 
during  the  construction  and  bearing  on  future  work  were 
recorded  on  blue  ptints  auid  sent  to  the  office  of  the 
Chief  Engineer, 

The  plans  were  made  in  Chicago,  under  the  direction 
of  C,  P,  loweth  and  the  construction  was  handled  imder 
_DlTision  Engineer  A.  G.  Holt,  in  Spokane.   The  writer 
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'  was  the  engineer  In  charge  of  the  work  In  the  field.   > 

For  diplomatic  reasons  It  Is  not  deemed  necessary 
to  go  Into  the  details  of  the  cost  of  the  work,  al- 
though the  cost  sheet  Is  shown  In  the  appendix. 

Steel:-   The  steel  work  consists  of  four  80  foot 
girders,  3  of  them  9'  6  l/2"  deep,  made  by  the  railway 
company  for  this  bridge  and  one  8*  5  1/e"  deep  made 
originally  for  a  main  line  bridge,  but  used  on  this 
work  to  economize. 

The  shallow  girder  was  originally  a  right  angle 
girder  and  was  dellrered  as  such.   The  necessary  work 
to  change  It  to  a  60  degree  skew,  being  done  In  the  yard 
at  the  bridge.   This  girder  was  placed  at  the  east  end. 

The  method  of  erecting  the  steel  will  be  briefly 
described.   The  equipment  consisted  of  two  50  ton 
derrick  ears,  with  50  ft.  boom,  one  compressor  car, 
tool  cars  and  the  necessary  boarding  cars  for  a  crew 
Of  30  men,  only  12  of  these  being  steel  workers. 

Girders  were  brought  out  on  a  temporary  trestle, 
on  two  flat  cars  with  a  derrick  car  on  each  end.   They 
were  then  lowered  to  rest  on  the  second  track  portion 
of  the  piers  and  a  temporary  bent  at  the  abutments. 

The  bents  of  the  temporary  trestle  were  then  puJbled 
out  down  to  the  caps  on  the  piles.   The  bed  plates  were 
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^et  on  sheet  lead  over  the  places  marted  out  on  the  con- 
crete to  receive  them.   The  girders  were  then  picked  up  with 
derrick  at  each  end  and  swung  into  place,  A  temporary 
timher  deck  was  then  put  on  the  concrete  slahs  for  the 
steel  not  being  made.   This  operation  was  repeated  at  each 
opening. 

The  piling  of  the  temporary  trestle  was  then  pulled  or 
hroken  "by  the  derricks  and  the  work  was  completed. 

When  all  the  steel  was  placed  the  riveting  was  done 
and  the  holes  hored  In  the  concrete  for  the  anchor  bolts. 
These  bolts  were  slit  and  driven  in  on  wedges,  a  neat 
cement  being  poured  aroujid  them  as  a  filler. 

The  slabs  on  the  approaches  were  set  in  a  like  manner. 
The  trestle  was  pulled  out  and  the  slabs  which  had  been 
previously  piled  within  reach  of  the  derrick  cars  were 
picked  up  and  put  in  place  on  a  1"  bed  of  mortor.  The 
deck  was  then  replaced  and  the  cracks  between  slabs 
filled  with  mortor.  The  ballast  on  the  slab  deck  will  be 
of  crushed  rock,  being  drained  through  holes  provided  in 
the  slabs.  This  gives  a  solid,  noiseless  floor  with  little 
maintenance  cost  as  compared  to  the  old  type  of  bridge 
decks. 

The  end. 
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Appendix-Cost  Data;-  The  cost  of  all  the  work  was 
carefully  recorde'd  and  separate  distribution  made  of  it 
for  material  and  labor.   This  was  tabulated  upon  the 
completion  of  the  work  and  is  shovm  on  the  hlue  print 
of  the  cost  sheet,   A  full  set  of  the  working  plans 
for  the  sub-structure  are  included,  as  printed  from 
the  tracing  on  file  in  the  office  of  the  Bridge  &: 
Building  Department  of  the  railway  company. 
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Controctors 
Work    Connmenced  August,  £3,  1310 
Work   Completed    February,  6,  1311. 
Compiled  by  C  U, Smith.  \nsp 
Spokonc.  Wosh    Feb  20, 1911. 
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